.  These authors contributed equally to this work. Table S1 . The sealing property of polymer microstructures fabricated with various concentrations of monomer and cross-linker. We usually used a pressure of about 2 psi or higher to drive fluid flow in our microfluidic devices. Therefore, the mechanical sealing of the microstructures was evaluated at a fluid pressure of 2 psi. We found that polymer microstructures could be formed with all the listed monomer and cross-linker concentrations. However, at low concentrations of acrylamide and PEG-DA, the polymer microstructure tends to separate from the PDMS surface. The permeable polymer microstructure barriers were fabricated with 20% (w/v) of acrylamide:bis-acrylamide (19:1) and 10% (w/v) of PEG-DA on both left and right sides of the chamber. A solution of 2.5 ng/μL of λ DNA stained with 1x SYBR Gold in PBS was injected into the chamber. After the valves on the entrance and exit sides (top and bottom) of the chamber were closed, a 20VDC was applied to a pair of platinum wires submerged into the inlets of the channels connected to the left and right sides of polymer barriers of the chamber. When the electric field was on, the DNA was transported to the left side towards the positive electrode and captured onto the surface of the polymer microstructure. When the electric field was turned off, the DNA began to diffuse slowly away from the surface. As soon as the electric field was reversed, the captured DNA was instantly released from the surface of the polymer and transported into the chamber toward the positive electrode on the right side.
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Movie M2. Cell capture and transport (Video clip of in supplement to Fig. 6 .)
The HeLa cells in PBS were injected from the vertical channel and two cells were captured in the lower chamber. A platinum wire submerged into the upper right inlet and another wire into the lower left inlet were used as a pair of electrode to apply the potential across the polymer barriers. A short pulse of electric field (150 VDC over a distance of 18.5 mm of the channel) was applied to pull the cells from the center of the channel towards the polymer barrier. The HeLa cells were transported towards the upper chamber by applying a 150 VDC potential with the positive electrode submerged in the inlet connected to the upper chamber. Since one of the cells was captured closer to the lower left polymer barrier, it took a few more seconds to pull it out of the tight space. While that cell was still being pulled upward, the other cell was already captured onto the surface of the upper right polymer barrier. After the direction of electric field was reversed, both cells were transported back to the bottom chamber towards the lower left polymer barrier.
Movie M3. DNA capture, buffer exchange and DNA release.
The microfluidic device used for this experiment was similar to the one described above in Movie M1. A solution of 2.5 ng/μL of λ DNA stained with 1x SYBR Gold in water was injected into the chamber. A 20VDC was applied to a pair of platinum wires submerged into the inlets of the channels connected to the left and right sides of polymer barriers of the chamber. When the electric field was on, the DNA was transported to the left side towards the positive electrode and captured onto the surface of the polymer microstructure. A rapid buffer exchange was performed by flowing in a solution of PBS buffer while the electric potential was being maintained. When the electric field was turned off, the DNA began to diffuse slowly away from the surface into the flow stream. As soon as the electric field was reversed, the captured DNA was instantly released from the surface of the polymer into the flow stream.
